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**What was known?**

Vitiligo vulgaris has been reported as the most common clinical type of vitiligo worldwide, except a single report from Libya where acro-facial vitiligo was found to be the most common clinical type. In most of the studies from India, age of onset of vitiligo is mainly in second and third decade.

Vitiligo is a common, acquired disorder characterized by depigmented cutaneous macules usually devoid of functional melanocytes. These lesions are cosmetically disfiguring and usually cause emotional trauma in both children and adults. Vitiligo affects all races and both sexes almost equally. The population prevalence is estimated to be 0.14-2% in different countries.\[[@ref1]\] Vitiligo can develop at any age but the peak incidence is in second or third decade.\[[@ref2]\] The precise cause of vitiligo is unknown. Multiple theories have been proposed including theories based on autoimmune, neural, and autocytotoxic phenomenon.\[[@ref3][@ref4][@ref5][@ref6]\] The disease has a familial incidence of 1.56-34%.\[[@ref7][@ref8][@ref9][@ref10][@ref11]\] Genetic studies suggest a polygenic inheritance pattern.\[[@ref12]\] Vitiligo has been reported in association with several endocrinopathies and other disorders of autoimmune nature.\[[@ref13][@ref14]\] Our objective in this five year prospective study were to explore the nature of vitiligo in Kumaun region of Uttarakhand state in India and to establish the clinical characteristics of vitiligo and its association with other diseases.

Materials and Methods {#sec1-2}
=====================

The new vitiligo patients who attended the Dermatology outdoor department between January 2006 and December 2010 were included in the study. A complete history including age, sex, duration, site of onset, family history, history of Koebner\'s phenomenon, and history of associated diseases was elucidated and noted. A complete clinical examination was performed and the sites, area involved, and the pattern of the lesions were noted. The evolution of the disease, as evidenced by the appearance of new lesions and the increase in the size of existing lesions, over the past 3 months was also noted. The vitiligo patients were classified according to recent Bordeaux vitiligo global issues consensus conference classification and consensus nomenclature\[[@ref15]\] into three groups, viz. nonsegmental, segmental, and unclassified vitligo. Nonsegmental vitiligo (NSV) was further classified as acrofacial, generalized, universal, mucosal (more than one mucosal sites), and mixed vitiligo. Unclassified vitiligo included focal and mucosal (one site in isolation). Acrofacial vitiligo was defined as multiple, bilateral, symmetrical depigmented macules involving acral region of the extremities and peri-orifacial regions. Vitiligo vulgaris (common vitiligo as per new nomenclature) was defined as scattered macules widely distributed usually symmetrical. Vitiligo was defined as universal if more than 80% body surface area was involved. Mixed vitiligo refers to concomitant occurrence of segmental and NSV. Mucosal vitiligo was defined as involvement of the oral and/or genital mucosae. Segmental vitiligo refers to one or more depigmented macules in a single or multidermatomal configuration. Focal vitiligo was defined as one or more depigmented macules in one area, but not in a dermatomal distribution. The presence of leucotrichia, Koebner\'s phenomenon was also noted. Screening for autoimmune and endocrine disorders like thyroid diseases, diabetes mellitus, and alopecia areata was also performed by history and clinical examination. Hemogram, peripheral blood smear, blood glucose level, triiodothyronine (T3), thyroxine (T4), thyroid stimulating hormone, and antithyroid antibodies were done in all patients.

Results {#sec1-3}
=======

A total of 762 vitiligo patients were examined during the study period, accounting for 2.64% of total dermatology outpatients (28842). Three hundred and ninety one patients (51.31%) were male and 371 (48.69%) patients were female, with male:female ratio of 1.05. Duration of the vitiligo at the time of presentation ranged from 1 month to 40 years. The average disease duration at the time of hospital visit was 3.6 years. The most common age group for onset of vitiligo was 0-10 years (31% cases), followed by 11-20 years age group (26.25% cases), as shown in [Figure 1](#F1){ref-type="fig"}. The mean age of onset of vitiligo was 24.4 year in male and 19.7 years in female patients (range 1 month to 72 years). Age of the patients at the time of presentation is also depicted in [Figure 1](#F1){ref-type="fig"}.

![Age at the onset and at the time of presentation of vitiligo](IJD-59-209a-g001){#F1}

Acrofacial type of vitiligo (339 cases out of 762, 44.5%) was observed to be most common, followed by vitiligo vulgaris, focal, segmental, mucosal, mixed, and universal vitiligo, as shown in [Table 1](#T1){ref-type="table"}. Four hundred fifty two patients (59.3%) were having active disease as evidenced either by the appearance of new lesions or the increase in the size of the existing lesions, over the past 3 months. It was observed that 465 (61%) patients had a body surface area involvement of less than 2%, 27% had a body surface area involvement of 2-5%, and 12% patients had more than 5% body surface involvement. One hundred and forty five (19%) patients had a positive family history involving one or more than one family members. Leucotrichia was observed in 255 (33.5%) vitiligo patients. Koebner\'s phenomenon was found in 200 (26.3%) vitiligo patients. Oral mucosal was involved in 58 (7.6%) vitiligo patients and genital mucosa in 26 (3.4%) patients, while both oral and genital mucosae were involved in 48 (6.3%) patients. Site of onset of the vitiligo lesions in the patients is shown in [Table 2](#T2){ref-type="table"}. The most common site of onset was the lower limbs followed by head and neck upper limbs, trunk, genitalia, and mucosae. Other associated conditions are summarized in [Table 3](#T3){ref-type="table"}. Thyroid disorders were associated with 68 (8.9%) vitiligo patients. Only 12 out of these 68 vitiligo patients were symptomatic for thyroid disorder. Antithyroid antibodies were found in 27 vitiligo patients. No patient complained of deafness.
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Discussion {#sec1-4}
==========

Vitiligo is characterized by chalky or milky-white colored macules of variable shapes and sizes with or without leucotrichia and lacks any epidermal changes. It is the most common depigmentary disorder having social and psychological aspects. The population prevalence is estimated to be 0.14-2% in different countries based primarily on clinical records of hospitals and dermatology clinics. The results of hospital based data may be biased because of factors like gender, age, educational level, and social factors. Compared with the prevalence of vitiligo in hospital-based studies, data derived from population surveys are more reliable. A recent study from Shaanxi Province, China, showed prevalence of vitiligo only to be 0.093% and stated that the presumed vitiligo prevalence of 1-2% is overestimated.\[[@ref16]\] In an extensive survey in India in and around the city of Surat, prevalence of vitiligo was 0.47% in the rural population and 1.78% in the urban population.\[[@ref17]\] Men and women were affected equally. Another study from Calcutta, India showed prevalence of 0.5% with equal sex distribution.\[[@ref18]\] The variation in the prevalence of vitiligo in India is probably due to the varying ethnic backgrounds of the population in different geographic regions. The incidence of vitiligo in the present study was found to be 2.64%. The incidence of vitiligo reported in other studies is 4% by Dutta and Mandal,\[[@ref19]\] 2.9% by Sehgal,\[[@ref8]\] and 2.5% by Handa and Kaur.\[[@ref20]\]

Vitiligo can develop at any age and is reported from birth to 81 years of age.\[[@ref21]\] In most of the studies from India,\[[@ref9][@ref22]\] age of onset of vitiligo was mainly in second and third decade; but in our study, 57.2% (436 cases out of 762) of the patients had age of onset of vitiligo in first or second decade, indicating that vitiligo may start at a younger age. However, Howitz *et al*.\[[@ref2]\] reported the age of onset of vitiligo to be between 40 and 60 years. Akrem *et al*.\[[@ref23]\] found that 73.3% vitiligo patients had age of onset beyond 18 years of age. The onset of vitiligo in our patients ranged from 1 month to 72 years of age. The mean age of onset of vitiligo were 24.4 years in male and 19.7 years in female patients comparable to the previous epidemiological data from India,\[[@ref17]\] showing mean age of onset among males and females to be 24.8 years and 19.3 years, respectively. The mean age of onset reported from other countries is as low as 10 years (Turkey),\[[@ref24]\] 18.8 years (China),\[[@ref25]\] 19.3 years (Libya),\[[@ref10]\] 28.5 years (Estonia),\[[@ref26]\] and as high as 37.7 years (Denmark).\[[@ref2]\] A study by Zhang *et al*.\[[@ref27]\] has concluded that onset of vitiligo is possibly affected by genetic backgrounds, common environmental factors and clinical type of vitiligo.

Males and females were affected almost equally in our study, which is similar to various other studies.\[[@ref1][@ref2][@ref17][@ref18][@ref19][@ref20][@ref25]\] However, female predominance in some studies\[[@ref8][@ref24][@ref26]\] may be presumably explained by more awareness of the women to cosmetic disfigurement and therefore more likely to seek treatment. Age at the time of presentation of vitiligo was corresponding to the age of onset of vitiligo. The duration of the disease varied widely from 1 month to 40 years, with a mean duration of 3.6 years. The long duration of the disease could probably be attributed to its slow progression and asymptomatic nature.

If there are several affected individuals within an extended family, it suggests a genetic component to the cause. The presence of vitiligo in monozygotic twins and the occurrence of HLA-DR4-associated vitiligo in black Americans lend support to this theory.\[[@ref28][@ref29]\] In a study from India, the relative risk of vitiligo for first-degree relatives was increased by 4.5 times.\[[@ref18]\] Vitiligo is not transmitted in a simple mendelian autosomal dominant or recessive manner. Rather, the transmission seems to be complex and polygenic. Familial occurrence has been reported to vary from as low as to 1.56% reported by Singh *et al*.\[[@ref10]\] (Libya) to as high as to 34% reported from Boisseau-Garsaud *et al*.\[[@ref11]\] (French West Indies). There was family history of vitiligo in 19% of vitiligo cases studied by us which is comparable to various other studies.

Acrofacial vitiligo was the most common clinical type of vitiligo affecting 339 (44.5%) of the patients. This was followed by vitiligo vulgaris, focal, segmental, mucosal, mixed, and universal vitiligo. This pattern of predominance of acrofacial type of vitiligo in our study is contrary to various other studies from India\[[@ref8][@ref9][@ref19][@ref20][@ref22]\] and other countries\[[@ref11][@ref23][@ref24][@ref25][@ref26]\] in which vitiligo vulgaris has been reported to be the most common type of vitiligo. A single study from Libya by Singh *et al*.\[[@ref10]\] has reported acrofacial vitiligo to be most common type affecting 40.6% vitiligo patients. The studies\[[@ref30][@ref31]\] from Benin and Lagos Cities of Nigeria reported localized focal vitiligo to be the most common type of vitiligo affecting 77% and 35% of the vitiligo patients, respectively. The time duration between disease onset and presentation is not mentioned in the study from Benin City.\[[@ref30]\] Most patients begin with focal vitiligo and progress to different phenotype of vitiligo as the disease progresses.\[[@ref25]\] It is difficult to interpret the mechanism and determinants underlying the clinical patterns of vitiligo. The study by Zhang *et al*.\[[@ref27]\] has indicated that different phenotypes of vitiligo had different pathogenesis and genetic background. As India is a vast country having racial, ethnic, and genetic diversities, predominance of acrofacial vitiligo in clinical patterns of vitiligo can be explained on this basis in this north-western region of the country.

The coexistence of SV and NSV was first reported in a pediatric NSV patient treated with UVB, which left a recalcitrant segmental lesion suggestive of pre-existing SV.\[[@ref32]\] Additional cases were subsequently reported, with the term "mixed vitiligo" proposed to designate this form of diseases\[[@ref33]\] and a case series subsequently proposed definition criteria.\[[@ref34]\] We also observed three patients with mixed vitiligo, two male and one female.

Leucotrichia has been reported in 9-48.4% of the patients with vitiligo.\[[@ref8][@ref19][@ref20][@ref26][@ref29][@ref35]\] Significance is attached to this finding as these cases also showed resistance to therapy. It may also be considered as poor prognostic factor. Leucotrichia was seen in 255 (33.5%) of our vitiligo patients. Koebner phenomenon has been reported to occur in up to 33.0% of vitiligo patients.\[[@ref28]\] It was seen in 26.3% of our vitiligo patients similar to other studies. However, it was less prevalent in the studies done by Handa *et al*.\[[@ref20]\] and Akay *et al*.\[[@ref24]\] (5% and 7.3%, respectively). Lower limbs were the most common sites for the onset in 257 (33.7%) patients. It is in concordance with many studies\[[@ref7][@ref19][@ref23]\] though some studies\[[@ref8][@ref27]\] report face as the most common site of onset of vitiligo. Karelson *et al*.\[[@ref26]\] has reported upper limbs as most common site of vitiligo. The exact significance of this observation is difficult to appreciate. Nevertheless, we believe that exposed and trauma-prone sites, such as the lower limbs and hands, may develop vitiligo lesions more easily in genetically predisposed individuals.

Vitiligo has been reported in association with several endocrinopathies and other disorders of autoimmune nature. We observed an association of vitiligo with cutaneous diseases such as atopic dermatitis (4.9%), alopecia areata (2.6%), and psoriasis (1.9%) and with systemic disorders such as diabetes mellitus (5.9%). Three cases of Down syndrome also had vitiligo. Antithyroid antibodies were found in 27 vitiligo patients (not all symptomatic for thyroid dysfunction). Handa and Kaur\[[@ref20]\] observed atopic dermatitis in 1.4% of their patients, alopecia areata in 0.4%, bronchial asthma in 0.7%, diabetes mellitus in 0.6%, and thyroid diseases in 0.5%. Kovacs\[[@ref35]\] stated that patients with vitiligo have an increased risk of developing autoimmune diseases. He also noted that autoantibodies against different organ systems may be present in vitiligo patients without clinical correlation. None of our patients showed clinically apparent deafness or ocular abnormalities. As the inner ear contains melanocytes and the pigment epithelium of the retina and the choroids are rich in melanocytes, and since vitiligo affects all active melanocytes, auditory and ocular problems may result with vitiligo.\[[@ref36][@ref37]\] Sensorineural hypoacusis was found in 37.7% of the vitiligo patients in a recent study by Akay *et al*.\[[@ref24]\]

Conclusion {#sec1-5}
==========

This clinico-epidemiological study of vitiligo in the Kumaun region of Uttarakhand has shown that acrofacial vitiligo is the most common clinical type observed. The onset of vitiligo is most common in first decade of life and lower limbs are the most common sites of onset. We also observed an association of vitiligo with cutaneous diseases such as atopic dermatitis, alopecia areata, and psoriasis and with systemic disorders such as thyroid disorder and diabetes mellitus.

**What is new?**

Acrofacial vitiligo is the most common clinical type observed in Kumaun region of Uttarakhand, India, in contrary to other reports where vitiligo vulgaris has been reported to be most common clinical type of vitiligo. We found the age of onset of vitiligo most common in first decade of life in contrary to other reports where second or third decade is reported to be most common age of onset of vitiligo.
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